Introduction

43
It is now over ten years since the Swedish Food Authority and the University of could be used to reduce acrylamide (Pedreschi, Mariotti, & Granby, 2014) . While the third 60 approach is not widely considered, an example is the use of supercritical CO 2 extraction to 61 reduce acrylamide levels in coffee. Almost 80% of the acrylamide was removed using this This review will describe the main mitigation strategies used for acrylamide but will focus 65 on the use of enzymes, in particular asparaginase, to reduce levels of acrylamide precursors.
66
A more general review on acrylamide mitigation has been recently published (Friedman, 
Raw materials
73
Decreasing the amounts of acrylamide precursors will have a huge impact on final 74 acrylamide production (Zyzak et al., 2003) . However, the effect will be dependent on the (Zamora & Hidalgo, 2008) , amino acids such as serine and threonine (Shu, 1999) 
103
Besides temperature, another important parameter, pH, has also been studied. In a model 104 system, the acrylamide content will reach a maximum amount when the pH is around 8,
105
which is near to the pK a value of asparagine and leads to an enhancement in the initial steps 
Use of additives
112
Adding other chemicals prior to or after heating could also decrease the final acrylamide However, there are several points that need to be considered in a fermentation approach.
149
To begin with, the temperature and pH need to be controlled in order to maximise the activity 
156
The use of an enzymatic approach to modify reaction pathways was first proposed by Corynebacterium glutamicum, Pseudomonas stutzeri and Candida utilis (Qin & Zhao, 2003) .
180
For pharmaceutical uses, L-asparaginase is typically obtained from Escherichia coli (Pritsa & 181 Kyriakidis, 2001). However, the production of the enzyme is complex with low yield. Until 182 now, there is no medium that has been specifically established for the optimum production of French fries under these conditions. In this study, the importance of blanching and 249 temperature control of asparaginase treatment was highlighted. It is known that blanching 250 will change the microstructure of the potato strips and increase the contact probability of Although the acrylamide reduction in the one-minute dip (59% maximum) was less than for 
298
The raising agents increased the pH of the dough, reducing the effectiveness of the 299 asparaginase in reducing asparagine. When applied for less than 30 minutes, the asparagine 300 had no effect on the sensory properties of the cookies. 
New sources of asparaginase
349
Recent papers have identified new sources of asparaginase for acrylamide reduction. and wholegrain white bread at three different levels (1%, 3% and 5% Hendriksen's group in Novozymes, it was shown that Acrylaway® has almost two times the 422 activity at 60 °C compared to its activity at 37 °C. Also, the activity of the enzyme at pH 7 is 423 almost two times its activity at pH 5. These differences in activity should be considered prior 424 to the application of the enzyme to a substrate. 
Practicalities of asparaginase application
426
The practicalities of asparaginase application can be assessed from three different aspects:
427 raw material composition, processing and commerce.
428
The amount of asparagine in a foodstuff should be considered when deciding the dosage 
Conclusions
454
Asparaginase has become a powerful tool for acrylamide mitigation in the food industry.
455
With the success of commercial products, it is likely that asparaginase will be used more and 
